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INTRODUCTION 


Congratulations! You're the captain of a mission to the stars. 
The Star Machine is your map; your imagination is your 
spaceship. Prepare to meet a new world: naked-eye astronomy 
and constellation identification. This is the launching pad 
from which your interest in astronomy BLAST'S OFF. 


FEATURES 


The Star Machine has several parts which work together so you 
can find the stars and constellations. Notice that the star 
date selector knob points at the dates shown on the 
circumannular calendar. This lets you select’the time of year 
when the stars you are'interested in are visiting or well above 
the horizon. Just pick the correct constellation mask for the 
time of year, place it on the master star dome so that the 
handle of the mask fits over the star date selector knob. The 
open pattern in the constellation mask projects only those stars 
visible at that time of year. Of course, you should use the 
disks one at a time! Here is a question for you. Let's say 
that it is October so you pop on the constellation mask labeled 
B, which will project constellations like Pegasus, Andromeda, 
Pisces, and Aries. Wonderful--but where are all the other stars 
and constellations? Just because you can't see them doesn't 
mean that they are put away in some celestial closet! Thinking 
about this question will help you to create a model in your mind 
which satisfies the question: Where are all the stars I can't 
see. 


INSERTING OR REPLACING BATTERIES 


Before using your Star Machine, install two fresh "C" batteries 
in the battery compartment on the bottom of the base. These 
batteries are available from you local stores. Be sure to match 
the polarity markings (+ and -) of the batteries to those in the 
compartment. Your Star Beam needs two "AA" batteries. 


INSERTING OR REPLACING THE LIGHT BULB 
Use a threaded flashlight bulb to provide light for your 


projector (GE14 or equivalent). You can get these bulbs at your 
hardware store. 


CARING FOR YOUR STAR MACHINE 


Your stellarium is built to give many years of enjoyable use. 
However, abuse can result in poor performance. 


The small holes in the master disc will become plugged with dirt 
and dust if left out for long periods of time. Keep the unit 
dust free with a dry cloth. If necessary, clean it with a damp 
towel. 


Don't touch the special lens that covers the bulb--not with 
fingers or anything that will mar its surface. Clean it with 
lens tissue only. Any camera store or photographic department 
of a large store sells lens tissue. 


When you aren't going to use your Star Machine or Star Beam for 
several weeks, remove the batteries and return the unit to its 
box. 


Good care and use will preserve your planetarium for many years. 
Planetaria: "Cousins" of Home Planetarium 


Your personal planetarium is a direct cousin of the great 
projectors located in star theaters throughout the world. These 
projectors operate much the same way that your Star Machine 
does. They're usually composed of one or two large hollow 
spheres. At the center of each sphere is a powerful light 
source. Surrounding the light source are lenses and perforated 
discs. Light shines through the lenses, through holes of the 
discs, and onto the planetarium's star-theater dome. The holes 
in the discs are positioned so that lights projected onto the 
planetarium dome reproduce the stars as they're seen in the 
night sky. Your projector uses one master disc to project all 
the stars, and the constellation masks project only those 
visible at a certain time of year. 


USING YOUR HOME PLANETARIUM 


When you've assembled your Star Machine and inserted fresh 
batteries, you're ready to explore the constellations. 


Place your projector on a table in the center of a darkened 
room. The area above should be clear of any obstruction, such 
as a hanging light. The distance from the top of the 
planetarium to the ceiling should be about five feet. (Any 
distance between four and six feet will do.) Sit next to the 
Star Machine. Darken the room and turn the star switch to On. 
The whiter and smoother the ceiling, the clearer the stars 
appear. They might appear faint at first. But as your eyes 
become adjusted to the dark, the stars will appear brighter. 
Changing discs in the dark is difficult, but turning on room 
lights destroys your night vision. Overcome this problem by 
using your red star selector beam. If you need more light, put 
red cellophane over a flashlight and use it. Red photons do not 
reduce your night vision ability. This will provide enough 
light for changing discs but won't affect your night vision. 


When used without the overlays, the master disc projects 31 
constellations and 312 stars all at once. To locate particular 
constellations, place one of the overlays over the master disc. 


You have probably noticed that as you turn the star date 
selector ring you can make all the stars move in circles on the 
ceiling. The size of these circles depends on each star's 
distance from the North Star. Stars make these circles in the 
sky, however, not because they're moving, but because the Earth 
is rotating on its axis. The North Star doesn't appear to move 
because it's located very close to a point in the sky directly 
above the Earth's rotational axis. 


PHOTON EXPLORATIONS 
POSITIONING THE NORTH STAR FOR YOUR LATITUDE. 


The Star Machine, when sitting flat on your table, shows the 
stars as your would see them from the North Pole. That is, the 
North Star, the star at the end of the Little Dipper, is at the 
center of the master disc and projects directly above the unit. 
The only place on the earth's surface where the North Star would 
appear directly overhead is at the North Pole. Even though this 
js not the way the sky looks from your back yard, it is easy to 
find the North Star. Just rotate the master star dome. All of 
the stars go in circles except Polarfs, the North Star. Now you 
know one of the 312 stars. 


You can show the approximate position of the North Star from 
your latitude by tilting your Home Planetarium. Do this by 
using the foldout stand in the bottom of the machine. 


Put the projector on a table, about five feet from a plain white 
wall and extend the legs to raise the south end. The North Star 
will now be projected onto the wall, not overhead. Some stars 
will still be projected onto’the ceiling. If you were to go 
outside at night and locate the North Star it would be found due 
north at the same angle as your latitude. That is, if your 
latitude is 40° north, then the North Star would be 40° 

above the northern horizon. 


The stand helps you to tilt your stellarium for a latitude of 
40° north but will give a useful simulation for any 
midlatitude of the Northern Hemisphere. 


Using the Seasonal Projection Disc 


After adjusting the position of your Star Machine so that the 
North Star is correct for your latitude, you're ready to use the 
Seasonal Projection disc. (See the insert and follow the 
instructions.) Mount the Seasonal Projection disc over the 
master star dome. Hold the seasonal disc in place and use the 
selector knob to rotate the master disc. By setting the knob on 
the desired month, you will project those stars visible in the 
sky at about 9:00 p.m. during that month. 


MASK A—THE NORTHERN (NEVER SET) CONSTELLATIONS 


These never-set stars are called circumpolar because they seem 
to circle the Pole Star, Polaris, in a period of 24 hours (one 
day) without going below the horizon for midlatitude observers. 
Star A is Polaris, the North Star. It is important because its 
location in the sky is practically constant. The whole sky 
appears to move around Polaris. So, you can use it as a 
reference point for other constellations as well as a way to 
tell direction down here on Earth. 


If you face the North Star, you're facing north; to your right 
is east; to your left, west. If you had eyes in the back of 
your head, they would be looking south. 


Polaris is located easily by drawing an imaginary line through 
the two bowl stars of the Big Dipper (Ursa Major) and following 
the line to Polaris. 


These constellations are visible throughout the year at any time 
of night. 


(THE FISHES) 


MASK B—THE AUTUMN OR FALL CONSTELLATIONS 


These constellations are called Autumn constellations because 
the stars in them give their best showing at this time of year. 
The same goes for stars in Winter, Spring, or Summer 
constellations. This doesn't mean you can't see stars in an 
Autumn constellation during other seasons. You may, but they. 
appear best in the fall. 


Stars A, B, C, and D make up a formation known as the Great 
Square, a "landmark" of the sky. The Great Square is formed by 
two constellations: Andromeda and Pegasus. Your cassette tape 
tells you more about Pegasus. 


The stars labeled A, in Andromeda, mark the position of the 
Andromeda Galaxy, also known as the Chained Lady. It's one of 
our closest extra-galactic neighbors, visible to the unaided eye 
even though it's over 2 million light years away. (A light year 
is the distance light would travel in a year.) Listen carefully 
to the cassette for directions how to locate this galaxy. 
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% GEMINI 
My, (THE TWINS) 


4 


TAURUS 
(THE BULL) 


MASK C—THE WINTER CONSTELLATIONS 


Stars differ in brightness and in color. The more you study 
stars, the more you become aware of their different colors. 
While astronomers use a star's color to help determine its 
temperature and other physical characteristics, you can use 
color as another means of identification. Here is a list of 
bright stars with easily recognizable colors. The tape tells 
you more about the Winter Ellipse. 


A--Sirius, a bluish star. It's the brightest star visible at 
night from Earth. Also known as the Dog Star. 


B--Rigel, a bright blue star. Second brightest star in Orion. 
It is a sky mark of the winter sky. 


C--Betelgeuse, a red supergiant. Also part of Orion. Notice 
the three stars between Betelgeuse and Rigel. These stars are 
known as Orion's Belt. Follow them to the east; they point to 
Sirius. 


D--Procyon, a yellowish white star. Often called the Little Dog. 


The four stars listed below are also bright stars with distinct 
colors. Once you've located them, look for their color. 


E-—Pol lux F--Capella G--Aldebaran H--Castor 
(Pollux--yellowish; Capella--yellowish; Aldebaran--orange; 
Castor--white) 
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MASK D —SPRING CONSTELLATIONS 


Bright Stars: 
A--Regulus B--Arcturus C--Spica 


The Big Dipper (Ursa Major) can be used to locate other stars in 
addition to the North Star. One of these is, Spica, the 
brightest "jewel" of Virgo. 


First, find Regulus (A) by drawing a line through the stars 
opposite the pointers and follow it to Regulus (A), the 
brightest star in Leo. 


Next, follow the arc of the Big Dipper's handle to Arcturus (B), 
the brightest star in Bootes. 


During late spring, Arcuturus is the first star you see after 


sunset. Then draw a spike to Spica (C), the brightest star in 
Virgo. 
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SAGITTARIUS 
(THE ARCHER) 


MASK E—SUMMER CONSTELLATIONS 
Bright Stars: 
A--Vega B--Deneb C--Altair D--Antares 

Vega, Deneb, and Altair are visible high overhead all summer 
long and form the Summer Triangle, which is a landmark to 
navigators. Your tape explores this asterism. 

Antares is a red supergiant star. It means Rival of Mars, since 
jt is sometimes confused with the planet Mars, which is also 
-red, and often wanders through Scorpius. 

The sky in the direction of Sagittarius and Scorpio contains 


many of our galaxy's most beautiful objects. These 
constellations are in front of the center of the Milky Way. 
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Q UES T3r-0.N' 2 


Here is how to ask 
BUSHNELL's Science Expert 
if you want to know more. 


Using your Star Machine to discover the stars have one big side 
effect that you should be aware of before you go too far. This 
is what happens: The part of your brain which bubbles over with 
curiosity gets really excited when you feed it all the fantastic 
scenes captured by your Stellarium. It tells the rest of your 
brain how excited it is and that it must get more information 
about what is being viewed. So, when you identify stars, 
constellations, and asterisms you will find yourself visiting 
the library and bookstore more often than ever. Before you know 
it, other students and teachers will be asking you for answers 
to questions related to observation and photography. You might 
even wish to join a nature center or photo club to meet other 
people who are interested in discovery. 


Now, if after using books, magazines, and asking teachers and 
friends the answers to questions you cannot satisfy any other 
way, then use BUSHNELL's "Science Expert" answer card to send in 
your questions. You have only two answer cards, so make sure 
you use them wisely. Print or type your name, address (with ZIP 
Code), and your question so I can get the answer back to you. 
Here are the two cards: 


Put your questions on the card and send it along with a 


self-addressed stamped envelope, and I will get an answer to you 
as soon as I can. 


BUSHNELL 
DIVISION OF BAUSCH & LOMB 


300 North Lone Hill Avenue, San Dimas, California 91773 
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Please 
Complete 
and Mail to: 


BLASTOFF 

Club 

300 North Lone 
Hill Avenue 
San Dimas, CA 
91773 


You can expect 
to receive the 
next issue of 
BLASTOFF 
soon! 
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BLASTOFF Club 
Membership Form 


NAME 
ADDRESS 
TOWN, STATE, ZIP 


AGE GRADE IN SCHOOL 
Which Spectacu-Learn™ (1 Microscope 
Kit(s) do you own? L] Telescope 
Check the right box: (J Binocular 

(_] Camera 

LJ All of them 


BUSHNELL 'S 
BLAST OFF CLUB 


Join for Free!!! 


These letters stand for: Bausch & Lomb's Amateur 

Scientist Tell-Net Offered For Free--a terrific 

newsletter which will share ideas and discoveries of users of 
BUSHNELL's Spectacu-Learn products. 


Making discoveries on your own is absolutely wonderful. Sharing 
those discoveries with other people who are also excited about 
photon exploration is exhilarating! You can find these people 
in your own family, in school, or in your neighborhood. 

However, at BUSHNELL we believe you should receive support for 
your hobby after you start using your instrument. Therefore, we 
have created a newsletter that gives you a chance to share your 
ideas with other BUSHNELL photon explorers around America and 
the world. 


BLAST-OFF is for all Spectacu-Learn users, no matter if your 
instrument is a microscope, binocular, camera, or telescope. A 
very famous writer named Victor Hugo once wrote: "Where the 
telescope ends, the microscope begins, which of the two has the 
grander view?" We think that they both have grand views, and so 
do our binoculars and cameras. Discoveries made using these 
kinds of instruments have changed our lives greatly for the 
better, increasing their length and quality. 


We hope that you use your BUSHNELL Spectacu-Learn product often 
and have.fun doing so. If you do make discoveries or want to 
know what other Bushnell users are finding out about the worlds 
around them, then BLAST-OFF is for you--so join today. You join 
by filling out this form and mailing it to us. 
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Spectacu-Learn” 


The Complete Discovery 
System 


Bassch & Lomb's Bushnell Division has created a com- 
plete line of action-oriented observing tools. 


Discover the Universe Book with 
35 Experiments, Individual Viewing, 
Projection, Tracing, Group Viewing, 
Camera Capability, Two-Year War- 
ranty, All-Metal Body Construction. 


900 Power Zoom 4-in-1 

KR 

35 Pieces, Discover the Universe 
Book with 35 Experiments, Indi-: 
vidual Viewing, Projection, Tracing, 
Group Viewing, Two-Year Warranty, 
All-Metal Body Construction. 


750 Power Zoom 

25 Pieces, Discover the Universe 
Book with 10 Experiments, 
Two-Year Warranty, All-Metal Body 
Construction. 


150 Power Astro/Terrestrial 


Telescope 

4mm and 20mm Eyepieces, Star 
Diagonal, Adjustable Metal Tripod, 
All-Metal Body Tube, 60mm Focal 
Length, 50mm Objective Lens, 
Discover the Universe Book, An 
Illustrated Guide to Astronomy, 
Lifetime Limited Warranty. 


7 Power x 35mm Binocular 
Precise Center Focusing, Neck 
Strap, Protective Lens Caps, 
Discover the Universe Book, An 
Illustrated Guide to Nature Study 
Lifetime Limited Warranty. 


Disc Camera 


Wrist Strap, Hand Grip, Protective 
Rubber Covering, Flash Bar In- 
cluded, Discover the Universe 
Book, An Illustrated Guide to 
Photography. 
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SEASONAL PROJECTION DISC. 


The Seasonal Projection disc allows you to see which stars are visible in 
the sky at about 9:00 pm during any month of the year. To use this disc, 
follow the instructions below. 


1. Cut out this circle. 

2. Cut out the shaded area. 

3. Cut from A to B. 

4. Tape AB to CD. & 

5. Install on your Home Planetarium. Line up N,E,S and W. 


- Note: This projection disc is for 40° N. Latitude. It will work for any north 
or mid latitude. 


